Background. Corporate interests have the potential to influence public debate and policymaking by influencing the research agenda, namely the initial step in conducting research, in which the purpose of the study is defined and the questions are framed.
questions that are the most relevant for public health. Strategies to counteract corporate influence on the research agenda are needed, including heightened disclosure of funding sources and conflicts of interest in published articles to allow an assessment of commercial biases. We also recommend policy actions beyond disclosure such as increasing funding for independent research and strict guidelines to regulate the interaction of research institutes with commercial entities.
Public Health Implications. The influence on the research agenda has given the industry the potential to affect policymaking by influencing the type of evidence that is available and the kinds of public health 
PLAIN-LANGUAGE SUMMARY
Industry-sponsored studies tend to be biased in favor of the sponsor's products. Several studies have explored this issue, documenting how the funding source can influence the design, conduct, and publication of research. Although more difficult to define, sponsorship can also influence the research agenda, namely the initial step in conducting research, during which the research questions are chosen and framed. In our scoping review, we aimed to synthesize studies that have explored the influence of industry sponsorship on research agendas across different fields of research. We identified 36 studies. Corporations adopted similar techniques across different industry sectors and fields of research. Industry tended to prioritize lines of inquiry that focused on products or activities that can be commercialized (e.g., drugs or devices). The included studies also suggest that industry reshaped fields of research through the prioritization of topics that supported its policy and legal positions, while distracting from research that could be unfavorable. Our findings suggest that corporate interests can influence research agendas. Bias in the research agenda can produce results that support only certain policy responses to tackle pressing public health problems, which in turn affect the population's health.
B
iases in research are systematic errors that restrict the validity of a study and can threaten the credibility of the evidence on which decisions are based. Bias is commonly conceptualized as a methodological problem, resulting from features of study design that affect a study's internal validity. 1 However, multiple phases of the research process are susceptible to bias, conceptualized as a "cycle of bias." 2 Bias, intentional or unintentional, may be introduced into research by the kinds of research questions that are asked, the way a study is designed and conducted, the nature of results and conclusions that are drawn, and the way they are disseminated. 2 Industry sponsorship is a key source of bias that can affect research at multiple stages. Data from several fields have shown biases in the design, conduct, and publication of research that are related to industry funding sources. [3] [4] [5] For example, analyses of food and pharmaceutical industry-sponsored research have demonstrated that industry-sponsored studies are more likely to have results and conclusions that favor the sponsor's product than are those that are not industry sponsored. [4] [5] [6] Although less studied and more difficult to define, sponsorship may also influence the research agenda, namely the initial step in conducting research, during which the purpose of the research is defined and the research questions are chosen and framed. A bias in the research agenda can affect all the subsequent stages of the research process and has the potential to affect policymaking by limiting the type of evidence that is available. Although it is self-evident that corporations would focus research on their products, industry influence on research agendas may be broader in scope. Findings from investigative journalism have shown, for example, that Coca-Cola shifted the focus of the obesity research agenda by funding research that focused on physical activity, thereby downplaying the role of sugar-sweetened beverages in obesity. 7 Moreover, both Coca-Cola and the recipient of its funding (the nonprofit group known as the Global Energy Balance Network) hid the true extent of industry involvement in those research projects. 7, 8 This recent case shows not only how corporations can shape the research agenda in ways that advance their interests but also how the lack of transparency does not allow understanding of the magnitude of the problem.
Although several reviews have explored how sponsorship can bias research methods and outcomes, 5, 9 a synthesis of studies examining whether industry sponsorship influences the research agenda across different fields of research had not been conducted to our knowledge. Our aim in performing this scoping review was to identify and synthesize studies that have explored the influence of industry sponsorship on research agendas across different fields of research. The research questions we addressed were (1) Are there patterns in research agendas related to type of sponsorship? (2) What strategies does industry use to influence research agendas, and what is industry's motivation in shaping research agendas? (3) What is the impact of bias in research agendas on the research enterprise? (4) How do researchers perceive and experience the influence of industry sponsorship on research agendas?
METHODS
We chose a scoping review approach to answer these questions. Unlike systematic reviews, a scoping study tends to address complex and exploratory research questions. Through a systematic search, selection, and synthesis of the literature, a scoping review is performed to map "key concepts, types of evidence, and gaps in research related to a defined area or field."
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Study Selection Criteria
We searched for all original research and systematic reviews that addressed industry sponsorship of research and its influence on research agendas in any field. There were no restrictions on study design, language, or outcomes measured. We excluded nonempirical articles, including editorials, letters, and commentaries. We included a study if it included any data (qualitative or quantitative) related to industry influence on research agenda, regardless of whether this was the main aim of the study. We excluded articles if they exclusively focused on the influence of industry sponsorship on other phases of research, such as methods, results, and conclusions, or if industry sponsorship was not reported separately from other funding sources.
Data Sources and Searches
We searched MEDLINE, Scopus, and Embase (from inception to September 2017) for all original research and systematic reviews addressing the relationship between industry sponsorship and the research agenda. We created a search strategy in consultation with a medical librarian on the basis of previous reviews of sponsorship bias in research 5 using appropriate subject headings and keywords for each respective database. We combined 2 domains of keywords: (1) industry sponsorship of research and (2) research agenda (see the Appendix, available as a supplement to the online version of this article at http://www. ajph.org) After identifying relevant studies, we hand searched the reference lists for any additional articles.
Study Selection
A. L. conducted the search. Two authors (Q. G., A. F., or A. L.) independently screened for relevant titles and abstracts and assessed the full texts of 143 articles for inclusion, with a third author reviewing any discrepancies.
Data Collection and Synthesis
After retrieving the full texts, the following information was extracted from each study: We extracted any quantitative or qualitative data related to industry sponsorship and influence on research agendas. We grouped studies thematically for descriptive analysis by design and outcome reported. We did not identify these groups a priori; instead we developed them inductively until all studies were accounted for. 11 We first identified the range of study designs and grouped studies correspondingly until all were accounted for: observational studies of published literature, content analyses of industry documents, surveys, and qualitative interview studies. Then, we identified all outcomes measured and synthesized findings within the study design groupings accordingly, until all data related to the research question were included. All authors participated in identifying and refining these groups and themes. We then analyzed findings descriptively and reported them using tables and a narrative approach.
Methodological Rigor
Included studies were largely descriptive and of heterogeneous design, including observational, survey, and qualitative studies. Thus established tools for assessing risk of bias or methodological quality were not available, nor could we compare risk of bias across studies. Therefore, 2 investigators (Q. G. and A. F.) independently rated the level of evidence of the included studies using the Oxford Centre for EvidenceBased Medicine ratings. 12 We report study design, level of evidence, data sources, and sample size in Table 1 and Table A (available as a supplement to the online version of this article at http://www.ajph.org) to aid the reader in assessing the methodological rigor of included studies.
RESULTS
As shown in Figure 1 , we initially identified 2610 studies through searching electronic databases and hand searching references, after removing duplicates. On the basis of our inclusion and exclusion criteria, we included 36 articles (Figure 1 ).
Characteristics of the Included Studies
The 36 articles were published between 1986 and 2017. As Table 1 shows, more than half of the articles (n = 19; 52.8%) focused on the medically related industry (e.g., pharmaceutical, medical device, diagnostic test), 4 on tobacco companies, 3 on the food industry, 3 on plant or animal biotechnology, 1 on chemical, 1 on alcohol, and 1 on the mining industry; 4 did not specify the industry sectors covered. Additional information on the characteristics of included studies are available in Table A .
We grouped our findings into 3 domains on the basis of study design and outcomes measured: (1) patterns in research topics by sponsorship , (2) industry strategies to influence research agendas, and (3) experiences and perceptions of industry influence on research agenda.
Patterns in Research Topics by Sponsorship
As Table B (available as a supplement to the online version of this article at http://www. ajph.org) shows, 19 cross-sectional studies quantitatively explored patterns in research topics according to sponsorship by analyzing published articles, conference abstracts, registries of clinical trials, research data from funding agencies, or projects submitted to ethics committees. Two studies focused on the food industry, whereas 17 focused on medically related industry and analyzed patterns in research topics by sponsorship in a wide range of clinical fields (e.g., oncology [n = 4], infectious diseases [n = 2], surgery [n = 2]). The proportion of articles or projects in the included studies that were industry sponsored ranged from 7.4% to 75.7% of the sample.
Generally, the studies found that industry funding focused on research topics with commercial applications. For example, research funded by medically related industry tended to study interventions involving drugs or devices [13] [14] [15] [16] by contrast to public health or behavioral interventions. [17] [18] [19] [20] [21] An analysis of 231 comparative effectiveness studies registered in ClinicalTrials.gov showed that 69.2% (n = 45/65) of industry-funded studies involved the study of a drug, 26.2% (n = 17/65) a device, 3.1% (n = 2/65) a procedure, and 1.5% (n = 1/65) behavioral change. Conversely, studies with government or nonprofit funding were less likely to study a drug or device intervention and were more likely to study behavioral change (P < .001). 17 Similarly, an analysis of the abstracts presented during the annual meetings of the European Association for the Study of Diabetes between 2010 and 2013 revealed that approximately 80% of research on insulin and orally administered therapies and more than 50% of research on blood glucose measurement was industry sponsored. Conversely, noncommercial research primarily focused on pathophysiology, transplantation, nonpharmaceutical therapy, complications, and treatment care structures. 13 The focus on product-related interventions in industry-sponsored studies was confirmed when considering different industry sectors, such as food. 22, 23 An analysis of randomized controlled trials included in Cochrane Reviews of nutrition interventions to address obesity and overweight, showed that 66.7% (n = 16/24) of the food industrysponsored studies involved the manipulation of specific nutrients, whereas only 25% (n = 6/24) examined broader levels of dietary composition, such as whole foods. Manufactured foods with specific nutrient profiles, compared with whole foods, are potentially more profitable for food companies. Food industry-sponsored trials were less likely to address dietary behaviors than were those that were non-industry-funded (33.3% vs 66.9%; c2 test: P = .002). 23 The included studies also showed that industry tended to fund research on areas that guaranteed a large market share. This is why, for example, pharmaceutical companies are more likely to sponsor studies on diseases that disproportionally affect high-versus lowincome countries. 19, 24, 25 An analysis of whether biomedical research funding in the United States was aligned with projected disease burden estimates showed that industry 
Industry Strategies to Influence Research Agendas
Seven studies examined historic documents (e.g., policy statements, briefing articles, reports, research projects, internal correspondence) from industry, trade organizations, and research bodies to assess the strategies industry used to influence research agendas. The studies focused on tactics used by the tobacco industry (n = 4), the alcohol industry (n = 1), the sugar industry (cane and beet, n = 1), and the mining industry (lead and zinc, n = 1).
The included studies documented a wide array of strategies. One of these was to establish priority research agendas that were favorable to industry's legal and policy positions. For example, an analysis of the Legacy Tobacco Documents illustrated how, with the advent of behavioral genetics, the tobacco industry saw an opportunity to advance the "constitutional hypothesis," suggesting that there was a genetic influence on nicotine addiction that could be protective. This allowed the industry to counter the claim that smoking caused cancer and to argue that the cause of smoking addiction lay in the individual's genetic makeup. 26 Similar tactics were documented in other sectors as well. Concerned about the scientific evidence showing the link between sugar intake and caries, in the 1950s, the Sugar Research Foundation, an industry trade organization, decided to use industry research as a strategy to divert attention from sugar restriction. In its 1950 annual report, the foundation set a priority research agenda that stated, "The ultimate aim of the Foundation in dental research has been to discover effective means of controlling tooth decay by methods other than restricting carbohydrate intake." 27(p6) A second strategy was to strategically fund research along priority research agendas in a way that appeared scientifically credible. An analysis of the research projects of the tobacco industry-funded Center for Indoor Air Research showed that although the center stated that its research projects were funded through a peer review process, documents showed that some received a "special review." These projects were chosen on the basis of recommendations by industry executives and lawyers and were "goal oriented": they were more likely to have principal investigators from the private sector and to support the tobacco industry position once published. 28 Scientific credibility was gained by producing scholarly publications as well. For example, building on the experience of an industry consultant and former World Health Organization staff, the International Center for Alcohol Policies (an alcohol industry-funded organization), commissioned, created, and distributed a plethora of scientific publications, including edited collections, reports, reviews, and journal articles (103 publications in total). 29 A third strategy was to disseminate the industry's research agenda by enrolling nonindustry stakeholders through conferences, committees, and other joint initiatives. For example, in 1972, Philip Morris, a tobacco company, initiated a conference titled the "Motivational Mechanisms of Cigarette Smoking," which was held in the French Antilles. It was attended by all 6 major tobacco companies and by well-known behavioral and social scientists, who were both industry and government funded-lending scientific stature and credibility to the conference. Internal documents indicated that the goal of the conference was to "provide authoritative statements in support of smoking," which could serve as the basis for a procigarette public relations campaign. 30(p413) The mining industry used similar strategies. In 1935, closely timed with a congressional hearing into the deaths from silicosis of hundreds of tunnel workers, mining industry executives met in Pittsburgh, Pennsylvania. The discussion centered on the necessity of creating an organization representing industry that had "a broad outlook, a sympathetic understanding of the problem, and wide contacts with all cooperating agencies." 31 The outcome of the meeting was a 5-point program that established a research agenda for silicosis research and action nationally, a working committee populated with prominent actors in silicosis research and engineering communities, and research links with important institutions such as Harvard University. These ties provided industry access to the National Silicosis Conference held by the Department of Labor, during which a research agenda was established that would define silicosis issues for decades. 32 The outcomes of these strategies industry used were distinct patterns in the research agendas in these fields, all of which were favorable to the industry's policy and legal positions; these also had the potential to reshape an entire field of research. For example, the previously mentioned special-reviewed projects of the tobacco industry-funded Center for Indoor Air Research were significantly more likely to focus on secondhand smoke than were peer-reviewed projects: 63% (n = 12/19) special-reviewed versus 30% (n = 12/40) peer-reviewed projects (P = .02). The majority of special-reviewed projects on secondhand smoke focused on exposure (67%; n = 8/12) rather than health effects (11%, n = 2/19). This pattern likely reflected an effort to divert attention from research that showed secondhand smoke was a health hazard. Moreover, the results of these studies were presented in legal and policy settings to support the tobacco industry position. 28 
Experiences and Perceptions
Ten studies explored the experiences and perceptions of the influence of industry funding on research agendas among university-and industry-based scientists and administrators (Table C, available as a supplement to the online version of this article at http://www.ajph.org). Six studies were surveys, 3 were qualitative interview-based studies, and 1 was a systematic review (which included 3 of the surveys). All surveyed individuals worked in the life sciences, including the subfields of biotechnology, agriculture, and clinical research.
Experiences with industry influence on research agendas. Among survey respondents, receipt of industry funding was associated with a tendency to shift research agendas toward more applied research with commercial application. [33] [34] [35] [36] In a 1985 survey of university-based scientists in biotechnology, those with industry funding were significantly more likely to report that their choice of research topics had been affected by the potential for commercial application, 33 a finding replicated more than 10 years AJPH OPEN-THEMED RESEARCH later. 34, 37 In the subfield of weed science, researchers with industry funding were significantly more likely to work on field crop research or herbicide efficacy; those who were publicly funded focused on ecological relationships, nonchemical weed management, or rangeland and natural areas research. 35 Modeling similar survey results confirmed that scientists' percentage of funding from industry was negatively correlated with the percentage of their research program focused on basic research (B = -0.247; P < .001) 38 and that a 10% increase in private funding reduced the proportion of a research program dedicated to basic research by 1.2%. 36 The second association was also significant in the opposite direction: for every 1% increase in the proportion of a research program dedicated to applied research, $900 of private funding was attracted. 36 Perceptions and values. The majority of scientists working in academia and industry tended to agree that industry funding of academic research posed the risk of shifting agendas toward applied research with commercial application, favoring the sponsor. 33, 37, 39, 40 For example, among biotechnology faculty in a 1985 survey, 78% of those without industry support and 70% of those with industry support said that to some extent or to a great extent, industry relationships posed the risk of shifting too much emphasis to applied research. 33 In the subfield of pediatrics, stakeholders believed that industry would fund research where there were greater financial rewards rather than for "humanitarian reasons," resulting in greater focus on research in adult diseases and a paucity of funding for pediatric trials. 41 There was greater variability among scientists in terms of whether they judged industry influence to be a benefit or to pose a risk to scientific integrity, which confirms the findings of a previous systematic review. 39 A survey of university scientists focused on agriculturally related bioscience showed that scientists valued theoretical contributions and scientific curiosity more highly than they valued patenting, believing that publicly supported scientists should focus on research with public benefit. 36 Receipt of industry funding seemed to influence whether respondents believed that industry influence over research agendas posed a benefit or a risk. For example, a greater proportion of nonindustry-funded (50%) than industry-funded (38.5%) scientists in Australia agreed that industry funding leads to an emphasis on quick-fix solutions rather than long-term basic research. 37 Conversely, industry-funded scientists were more likely than were nonindustry-funded scientists (70% vs 48%) to agree that the benefit of industry funding was in opening new and promising avenues of research. 37 Similarly, scientists had mixed views on the role industry should play in shaping research agendas. In 2 separate surveys of scientists working in agricultural biotechnology, most respondents believed that scientists should determine university research agendas, whereas fewer thought industry should have significant influence. 36, 38 An in-depth ethnography of a long-term collaboration in the context of an exclusively industry-funded, university-based biotechnology laboratory found that both university and company scientists emphasized that the research agenda was determined collaboratively rather than by company interests. 42 Because of the longterm, exclusive nature of the collaboration, the agenda was a blend of basic and applied research, and individual projects were vetted by company executives and the academic research director under the broad funding agreement. From the company's perspective, the university-based lab served as a "discovery group" with a focus on basic and strategic research questions; the company set up a group of scientist employees to work alongside on commercial applications. Thus, relationships between the academic director and company allies-and the impact of company staff turnover-were key factors in determining the research agenda. 42 
DISCUSSION
The studies that quantitatively analyzed patterns in research topics by sponsorship showed that industry tends to prioritize lines of inquiry that focus on products, processes, or activities that can be commercialized and marketed. In the case of the medically related industry, this included funding research on interventions involving products (e.g., drugs and devices), [13] [14] [15] [16] [17] [18] [19] [20] [21] with a focus on highincome markets. 19, 24, 25 With regard to the food industry, industry-sponsored research tended to focus on single nutrients or constituents instead of dietary patterns, which allows the marketing of manufactured products containing certain nutrients as beneficial to health. 43 Qualitative and quantitative studies included in our review suggest that industry also used research funding as a strategy to reshape fields of research through the prioritization of topics that supported its policy and legal positions, while distracting from research that could be unfavorable. Analysis of internal industry documents provides insight into how and why industry influenced research agendas. It is particularly interesting to note how corporations adopted similar techniques across different industry sectors (i.e., tobacco, alcohol, sugar, and mining) and fields of research. The strategies included establishing research agendas within the industry that were favorable to its positions, 26, 27, 29, 44 strategically funding research along these lines in a way that appeared scientifically credible, 26, 29, 30, 32, 44, 45 and disseminating these research agendas by creating collaborations with prominent institutions and researchers. 27, 30, 32 Finally, surveys and interviews with researchers working in academia and industry suggested that they were generally aware of the risk that sponsorship could influence the choice of research priorities, particularly shifting toward lines of inquiry with potential for commercial application. [33] [34] [35] [36] The researchers' views on the role industry should play in shaping research agendas tended to be aligned with the acceptance or nonacceptance of industry funding.
Our findings suggest that corporate interests can influence research agendas, thus affecting the type of evidence that is available to inform decisions. Although it is self-evident that companies will sponsor research that is aligned with their commercial interests, this can be misaligned with the values of evidence-based public health and may circumscribe the available evidence to tackle pressing public health problems. Bias in the research agenda can produce results that support specific policy responses, which in turn affect public health. For example, in the 1980s the findings of the tobacco industry-funded projects on general indoor air quality were presented in legislative settings to support the industry position and influence the development of smoking policies. 45 Therefore, commercial biases in the research agenda need to be routinely appraised when assessing the available evidence on a topic. To allow that assessment, requirements for disclosing funding sources and investigators' financial conflicts of interest should be enforced. Analyses of the activities of tobacco 46 and, more recently, food companies 7, 47 have shown how funding agreements can be hidden from public scrutiny. Disclosure policies should be strengthened, as transparency is essential to understanding the magnitude of the problem. In the long term, strategies to counteract corporate influence on the research agenda need to be explored. Increasing funding for independent research would clearly be the most effective strategy, but some intermediate steps can also be taken. Research institutes should develop strict guidelines to regulate their interaction with all commercial entities and implement sound mechanisms for reviewing external funding. Some research institutions have, for example, banned research funds from tobacco companies.
Before engaging with commercial entities, scientific institutions should also consider conducting a risk-benefit analysis. Useful frameworks that could guide this assessment are already available and are on the basis of domains such as the alignment of the sponsor with the recipient's mission, the level of harm generated by the product of the sponsor, 48 and the reputational risk to the recipient institution. 49 Individual researchers could also learn to recognize when genuine commitments to advance research are being hijacked by industry agendas and avoid participating in such initiatives. 50 
Limitations
Because of the range and heterogeneity in search terms, our search strategy was likely more sensitive than specific. We hand searched references lists and asked experts to recommend any studies we had missed; nevertheless, it is possible that relevant studies were not included. Furthermore, few studies focused on the influence of industry sponsorship on research agenda as their principal aim, thus we might have missed relevant data in studies in which this was a secondary aim.
Studies covered a broad period, and attitudes about research and collaboration generally may have changed over time.
Moreover, our study presents the limitations of scoping reviews. Although our search was systematic, we sought to answer exploratory research questions, and thus some relevant studies may have been missed. Because of the heterogeneity of the included studies, we could not compare risk of bias across designs, nor perform a meta-analysis, and we could provide only a narrative synthesis of the available literature. Finally, although other research sponsors, such as private foundations, might also influence research agendas, 51 we focused on industry sponsorship because it is prevalent across a wide variety of public health topics and there is substantial evidence that industry sponsorship influences the design and publication of research.
Conclusions
Although several studies have explored how industry sponsorship can bias research outcomes, this is the first review, to our knowledge, to examine the influence of industry sponsorship on research agendas across different fields of research. Our findings suggest that corporate funding of research with commercial implications drives the research agenda away from public health priorities. 
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